Deletion of the Ron receptor tyrosine kinase domain in mice provides protection from endotoxin-induced acute liver failure.
The targeted deletion of the cytoplasmic domain of the Ron receptor tyrosine kinase (TK) in mice leads to exaggerated responses to injury in several murine models of inflammation as well as increased lethality in response to endotoxin (lipopolysaccharide [LPS]). Using a well-characterized model of LPS-induced acute liver failure (ALF) in galactosamine (GalN)-sensitized mice, we show that Ron TK(-/-) mice display marked protection compared with control Ron TK(+/+) mice. Whereas control mice have profound elevation of serum aminotransferase levels (a marker of hepatocyte injury) and hemorrhagic necrosis of the liver, in dramatic contrast, Ron TK(-/-) mice have mild elevation of aminotransferase levels and relatively normal liver histology. These findings are associated with a reduction in the number of liver cells undergoing apoptosis in Ron TK(-/-) mice. Paradoxically, treatment of Ron TK(-/-) mice with LPS/GalN leads to markedly elevated (3.5-fold) serum levels of tumor necrosis factor (TNF) alpha, a key inflammatory mediator in this liver injury model, as well as reduced amounts of interleukin (IL) 10 (a suppressor of TNF-alpha production) and interferon (IFN)-gamma (a TNF-alpha sensitizer). These results show that ablation of the TK activity of the Ron receptor leads to protection from the development of hepatocellular apoptosis in response to treatment with LPS/GalN, even in the presence of excessive levels of serum TNF-alpha. In conclusion, our studies show that the Ron receptor TK plays a critical role in modulating the response of the liver to endotoxin.